In this paper we study the convection diffusion equation
Introduction.
It is well-known that for the porous media equation = (to > 1) the solutions have the property of finite speed of propagation of perturbations; namely, if the initial datum uq{x) has compact support, then any solution u of the porous media equation with u(x, 0) = Uo{x) has the following properties:
for any t > 0, suppu(-,t) remains compact and increases with respect to t, see [1] .
However, if convection or absorption is considered, then the solution may behave quite differently; see, for example, [2]- [4] .
The present paper is devoted to the porous media equation with a strong convection of the form du -= Aum-x-Vuq, (x,t) e r x (0,+oo), (1.1)
where to > 1 and 1 < q < to. The purpose is to show some different aspects for the solution of (1.1), comparing these to the solution of the porous medium equation.
Precisely, we are seeking solutions of the form u{x,t) = 1 w((t + l)a\x\2), (1.2) where a = > 0, (3 -™j-> 0, and w(£) has the following properties: that to(£) > 0 in [0, a) and w(£) = 0 in [a,+oo) .
It is obvious that these types of solutions possess the properties of finite speed propagation of perturbations.
Furthermore, the support of u(-,t) remains unchanged if q = m, while the support of shrinks as t increases if 1 < q < m. Furthermore, for 1 < q < m, we also show that the support of u(-,t) shrinks to a single point as t tends to infinity. We also discuss the singularities of â t this point as t tends to infinity and compare ^ with the Dirac function as t tends to infinity in some sense. This paper is arranged as follows. In §2 we first deduce the ordinary differential equation that the similar solutions should satisfy and then present the main results of this paper. The proof of the main results is given in §3.
Preliminaries
and main results. To discuss the shrinking similar solutions, we should first deduce the equation satisfied by the function w(£) in (1.2) used for the definition of similar solutions. A direct calculation shows that w = w(£) should satisfy the following ordinary differential equation (ii) w is monotone nonincreasing on [0, a]; (iii) w and v are continuously differentiable in (0, a) and satisfy (2.2). w and v are right continuous at 0 and satisfy (2.3). In addition, w is left continuous at a.
The main results of this paper are the following theorems. Then lim (t+ l)(nm-n?-2)/(2(9-l))
where F is the standard Gamma function. In particular, when n(m -q) = 2, we get that holds.
Proof. It follows easily from the theory for ordinary differential equations that (u>£, vE) exists locally. So there exists 5 > e such that (we,ve) exists in (e, 5), and for any £ e (e, S), we have iu£(0 > 0, v£(0 < 0, w'e(£) < 0, and wm(£) = Am + g v_^)dtV
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The extension theorem implies that one and only one of the following two conclusions holds:
(i) There exists ae > 0 such that we(ae) = 0, and for any £ £ (e, a£), we have
(ii) For any £ G (e, +oo), we have w£(0 > 0, wE(0 < 0, w'£(£) < 0.
Now we show that conclusion (ii) does not hold. In fact, if conclusion (ii) were valid, then it would follow from (3.2) that
We will distinguish two cases to estimate the inferior bound of -1>£.
(1) When n = 1,2, we have
(2) When n > 3, we have
Therefore, for each n > 1, we get that
holds. This contradicts conclusion (ii). So only conclusion (i) holds and from the mean value theorem we get the estimate 4m(n\)Am~l ae < 2e H --.
0{m -1)
The proof is complete. Now we establish the comparison principle. We give two initial value conditions *°m=r" <3-3> 
-n a q wn > , . , Proof. We will distinguish two cases to estimate the superior bound of -ve. ,4mu>r-1(£) 2m«;r"9(0,
The comparison principle implies a£ < ai for 0 < e < 1. Thus for 0 < e < 1, we have «)'(() > exp/a! f + -H , V£ G fe,ae). The proof is complete.
Lemma 2. Let 0 < e < Co-For any r > 0, there exists a constant (5 > 0 independent of £ such that 0 < we(£) < t, £ e (a£ -S, a£).
Proof. Let 0 < £ < Co-The result is trivial if r > A. We assume 0 < r < A in the following proof. 
we see that there exists a constant M3 > 0 depending only on wi(ao) and A2 but, independent of e such that MO ~M0 < M3(A2 -Ax -aQM2Bi) +M3M1 J (w2(t) -wx(t))dt, G [e, a0].
Gronwall's Inequality implies that IM0-M0I = MO ~M0 < M3(A2 -Ax-a0M2Bx)exp {M3Mx(£, -e)} < M3(A2 -A\ -a0M2Bx)exp {a0M3Mx} .
Therefore, for any £ G [e, ao], we get that MO-*>2(01 = MO-^tO
The proof is complete. Now we prove the theorems. Proof of Theorem 1. Let 0 < e < Co and (w£,v£) be the solution of the initial value problem (2.2),(3.1). From Proposition 1, there exists aE > 0 such that MO > 0' G [0, as) , w£(ae) = 0.
Let a = lim ae.
From the comparison principle, we see that 0 < aei < ae2 for any 0 < £\ < £2 < Co-It follows from Proposition 3 that a£ > Co for any 0 < £ < Co-Thus a exists and a > 0. For any £ € (0,a), the comparison principle implies that wE(£) and ve(£) are bounded and monotone for 0 < e < Co-Thus we(£) and vs ( Proof of Theorem 2. Let (wi,vi) and (102,^2) be two solutions with compact support of the initial value problem (2.2),(2.3).
The constant a satisfying the definition are written a\ and <2,2, respectively.
Without loss of generality, we assume a\ <02-Let 0 < ao < ai. For any r > 0, the right continuity of (wi,i>i) and (^2,^2) at 0 implies that there exists a constant 0 < S < min{Co,ao} such that Math. Soc., 109(2)(1990), 385-394.
